(19>B*B1$PW (J P) (12) & §| 



(A) (ll)fcHFfflH&ISS# 

-297105 

(43)&1BB ¥Jdc9^(1997)lUJ18B 



(51)Inta c 
G 0 1 N 21/78 
C 0 1 C 3/00 
GO IN 31/00 
35/08 



F I 

G 0 1 N 21/78 
C 0 1 C 3/00 
G 0 1 N 31/00 
35/08 



C 
Z 
R 
D 



(21) tti§HHt 

(22) MSB 



3-111409 
¥j$8#(1996)5fl2B 



®wmm%mijmm$mr) ¥j£8*p3£13b 

ttaffiAB*flS^»ff© rB*ftq^70S^6» 



(71) (USA 591086706 

ess fiE* 

16 

(71)fflEA 593156979 

xmmKfts n i t@ i i# 7 * 

(71)fflPA 592033404 



3fc£tfB=r-ftfflK±3=irr l-3-l A#»T 
(74) ^BA #s± ft** Sb Wl«) 



(54) ->7>©s;a!fl[)!ftan*Rr;-efiDfciie>©Ke 



(57) t©K0 

[jam] ft^tt (^>r>jS!Rtt) icmti. mssam 

mtffi< Q AmUK^R-ombXlStUK. (nq/ml BP*3 
ppb ©*-y-"C«3EpItB) r&S. 




1 

mmm<mm) 

«KC^OT±f2^Uh7^Jl'7;l'7 r t F£. ->7Xb£ 
*£. IB l»7>*if 3jtfi7S>££ffi£ 

s. '>7>©n5.®fi^mffio io 

[K)$8Z] m Iiffi7>*-^AX«^ li»7S> 

satfju F v ?;U7;i/f r t F«ISKiia»jR©waiSS(cMo 

iL-C*Jl/h>'$;U7^7 I t F'jgftCcftfidtiSA^a 
iBtta-v hi. fflHSl:. MBSMl*3lcBR£*vct> 

«87 >5 AXttK l $7 5 >»»©g#»45j£ 20 

iCi«r«»i-rS. ->7>©iSS!®gtfctBgg„ 
[0 00 1 ] 

[awoH-rsas&aiH *^w»^7>©^w^&^ 
*©fc«>©S8BK:{sij. S(£7a-f>-;x^^ 3 >7 

AK«fli«3i» Ffttti&biStc. -9">^;Hl3©-> 
7MIA»*-f V -Y > F-;l/SS»fl£{cm»r«36©^* 30 

[0002] 

[flE*©««] fflH*^©*HlcS^©^^©igAB, 
»SliaMfci^r««{)X*a!KeWH-C*S. *K. ^7 
:/«WT*oT£»©n»8^*ffl#r*fc«>. *© 

o. XBflrcaaftttuisc^ometn®D§A«flgin 40 
[0003] se*(cfcws->7>©«w^^ai^i u 

7>fg(*©ff5r??:i£0Tt,>s©-c\ 31s ffi{c*ji>-c«-y- 

«->7>ft&*& ph ©^cc,fc0&IEW«:li8SI-fSfc 
©•?£>&„ ffli-fc. -9->7 r U'?g#{© pH £ 5.5. 5.0 so* 
2 fcTFtcjjglEBLfcSt p h s.o ©i&^tctt 40'C tcJniS so 



«fW¥9-2 9 7 1 05 

2 

tiim-rscitcj:^, x ph 5.5 vaf 2 wt©^ 

KttMftB-*- * C i CC J: 0 ->7 >{b*3R«r»43 . 

ch***i*ti*iMb^ f y $ a*»s«cj: «jjf«-r& 
©-c*S (t©ia£&t1$cc, ph 2.0 fclTr8£-rs-> 
7>*fR« r^~>r>j <tf*§ns)„ ±e©j:5k:i, 

Tf#6ft/c. i/7Xb*JRd€*IWfct f -5 A**g$ 
(«T. r^2?g«j iftrrS) *n5E©B«eJ:SiM 

f'jy>-t7>/P>S j»MtFy>A-*| 

r© 1-7 1 -;i/-3-> f-Ji^-s- f 7 y o >i tr* (1-7 x 
3KifiS«:s«iiiu aOrmtffirilBfcffiiaiJEUT 
4-f 'J ^>#;l/#>&- hT5 '/a >ffi :lu#i 

5 y a (1-7 * f^-s-t^ ya >© 
N,N-£ooyi/*ji/A7s F?g$£ 4-t';y>*;u#> 

S«©*eKS«K:8SjanU. 620itn fffi-c 
ibfeS^S'JSL-CSSI-S. ±ta©«E&©fi!2K:. ^7 

n-rt,^„ ctt6©jiii:^©i*5-c->7>BJR&m&S:ffl 
t^^{ctet>r«f5^5fe«© acjs iS/7><t©SJB 
*m^b(c<fc»)^tt1-.S„ 

[0004] 

mmw&bJ: 3 >t?z>tmx.vmji<Dmm ^7> 

-t7-7a >ffifct»teffl*JffiJ(lr* 9 B.-o%tfm&<Dm 

feriSiiiS-c*?). ^7>«:WLTji!Rtt*s^<. 
K:fc*JfflpJ«|ft^7>1ftffla*«t32L/JlO*©7ca>©« 

[0006] 

[§8S«:)K*-rsfcJb©#-S] *l*DJCcj:n«. ?a- 

©'>7>-[b^f5^tt{b3#r^jbh7 £;U7.<i'-rt f 
(WT TOPAJ 4WE1-S»^*i*S) fttt(C«JR3 



(3) 



«fH¥9-2 97 1 0 5 



1 1ST 5 > t £*g£ S H X A V -f > F - JHNW***fiS 

[000 7 ] -7?. ±EO]&ffi*ieifrS*:»O^EW 

KKCRW fc*ifctf> ^"Jlz-Oi; * * * - £ . ±8B*;U h 
7*^7.^1= F?g?KiiS«r?S©M«E88{cM->rg:W6 

{l&6&m*>\> V 7 *;l/7*r t Figf&iJS l &7> 



*147!>Mft#?te©rt±£0S;fc»-C*S. C©Si*fttSH£ 

t rt± $ # s c i *s-c # a. 
[0009] *^^a«:*5i>T}*ffl$n-ct,^ fia 

£«. »ffle*?:SSnS++ 'J7-jg«©*K:if->7\M/jg 
BW^«©^Wi!'J^Dfte£5^iPJ*?rWL-Cl^„ 

•eeco, ^sio©j:5^s3r t gw«cstc.fc^Hi^-c 

*£. Jgtcc©ii^W^S£ti©'fi-C^>7";i'£S^©g 
»g«fJS^*s ox«rt£^to«>-CiS^t©-C*iC 

sic fia BSft-c^att^ar**. 
20 [ooio] $£W;fr&icfci>T8ffl3tt-cc>sffi£ra 

OPA i. S/TWt^Hi, ^ 1 <87>*-7X«J& 1 
i7$>i *SfS$ tfT ^ V > F - JUgtigttK:ag< 
fc©-C$>»3 > » l«7 5>£ffll>fcig£ec-X>-CKl£ 

5£cc wrFfE© a 0 -c* a . 

[0 0 1 1 ] 

[it I] 



CN 




CHO 



CHO 



R-NHj 



CN 




[0012] *»M*ffi(C*»t>'C«. ±IB©ffl^^X^ 

iWt***Wb"Ct>«ci»«ur«:tafflr*4£55|iJ^[ 
[0013] *«9l*ffi«:3tatf ■9->p r Jl/* 

^I&gffitfftfcti-S. EP%, •9->7"^?R4'©^7>rS so 



[0014] Hffi*#JHL-30. #ffcfJ&c<fc-S-> 
mMBV^yfiZtiX^Z. C©Hi Cc*jt,>T. ri tt 2. 

©^ASP-C*<3. R2 « 0.2(lM OPA ?g?S£ O.lMjSK^ 
««i©jg^«©^Agp-C*0. R3 « 0.1M i^MMffi 
MO^ASU-C*^, P «»tt*>7 - t? 4> 9. s 
^^©^ASP-r&o. v Ht>^^>y J i'$- 
0 . M ttjg^n >f ;U-C* 0 . c a- » 

t «tsja*i-c*o, rc «jgisn-r;i/-c* 

«i^?S-c*>s. c©^7>^HJ^gtc*5^r. Jiibtt^ 
>y' p £tr« 4 ^ + >^ju©§^s§tc^ur|HiB$cc 



5 

mmtZCtWTSZ CILSON |±$S© MINIPULS 3 
^htl, fp.mm3--*J b CiLTtt Tecator tt$¥© 
5000-3760 CHEMIF0I.0 EXTYPE V ififS^htl. C©£U$ 

Casdif fusion Manbrane 5000-2875 #fflt,>6ttfc. C 

fS. *^©li^CC. tt^Sibttt O.0M (pH 7.0) 10 
WfK^flB^sWfflt^n. 0.2nMOPA£ 
SWTS 0.1M HKt h 'J ^A««S» (pH 9.5) WBt» 

BrtS 1.15nm OVy-M V?*.-? (NORTON &$!). 
tljSffilgPtClJP'gS 0.05mm ©*f->UX5^-:7\ •?•© 
i&(D3&ftt,Ctti*l& O.SimKOf-^^a-^ffl^etl 

#57 ■<~-m<D'(l<i>xt>it- (REODYNE ttSl 7125 
§2) 100/xl •y->7 , ;l/;U-7 , *Sfflt>f>n/c. 
[0015] ±gE©3$g£fflt,>/cV7>©&|JHttTfa© 20 

ffi^cc-cfTfcfts. <isi>3.>>z- cv) ^igraAS 

n/c-9->7*;l/gf«t$. * + <)7- : <8.X$>2>0.wi (pH 7. 

o) mm (R3) tw&ztixxmm*- » y 

(G) lCaI*in. CCC1f>^Urt©'>r>-fb^«'>T 
>ft*&©JFJTS:&«-C&& OPAilK^^- h ') ^Ajg 
ffiK (pH 9.5) i©ig^(C^(*2ji|g?:jiUr®lR$ 

y;^>?gfS (ri) ijg^sns. jgt&a-ob (Ro « 
mt* 5o"c©tis«i en rtrffija$*i-c*ji). ec-e 

OPA. i>T>{t7K^SD c ^ , ;-»©Sg^SED-C-fv^ 30 

(Sitai&g 328nm) £JWL. *tO«a**»3636Klh 
[Btt (#0 *±S!{, Intelliqent SpectnofluorometerS 
21-FP. iJJS&g 370nm] tCfcOtftajU ifigtCjSCfc 
tf-**'./7fc«J»r [BS (ft) ttH. Chromato-Int 
eqrator l>-2500] It J: Ofa^f*. 
[00 1 6] 

iSS* 1 lOng/ml SO' 20nq/m1 ©>"7 Isitft 'J O AtK?§ 
iOT&AU ftOKjSlitB^SJCS-l*. £l£&fi»c 40 

*£S^c*sm#ig 2 k:^ 3 ft-ct >•?>,, e©0#>*>*> 
r ^^©ffitcfla? LricSStt fcif < ft £ c i rfW e> 

■oX^htK cft«if>:7;u&iK£^t£tt{cgg(caA 
b/c/c»-C$>0 . ll^ca^KSfffltJt-d;©^*^^ 

.■sjg©B$pifl-c*)»), u~,x i ft$m&t%$>xm< . 

1 2 50 



1$W¥9-2 97 1 0 5 
6 

[0017] 7jgg# o - lOOnq/rnl ©->7><t*7 ') 0 A 
**il/TaAU flb©iai&l8&£l££tt. 

ttrnZiiX^Z. comtfth, i^Xbft'J^ArSgAJ 
l - lOOnq/nfl ©Pair Hjgtttffi 6*1. ^a3TRg?gg« 
lnq/nil -C^SCiAiflJWL/fco 

[ooi 8 ] msamm 3 

£***»*m»*iK9. ®%$mttmLXMmts. 
wmmayfm&si&tb, ek nq/mi (ppb) # 

-©liliSi'JS*^ffi-r* •) S.-^H^tt©sii>fc©-c* 

SEf sfc«xc. mKzmffiKis^xminTkzmRi, &z 

tW@#i£ A), 800 1.04. pH 7.9 Ry/IIBftS 

ttifi ^|7Kli.^B) BOD 2.83. pH 7.5. fflftfcflJISJII* 

C4 SrftJfcffi-CSgSgLftLkT. Cti6©?5JJi|7KRD^S 
7k(C 0 -lOOnq/ml ©aSSt , i'7>{t* 'J ^ A^r^ft] 

l, cn?>?:-9->7 , ju^«iL.r0i {c^sn-cos^ 
stc^-n-enttAi/. ffe©issi«^sio3-a-. sjc^ 

4 {c^3tirt»Sii»)T*0Sf|i|7k©*i^K:«>^a* 

ctn«. »Ji|*9©3JWW)-9->^Wg««:Hi/"Ct. * 
> ^UffiRlClSff t r l > * «!©«»(£ «fc 5 T** a W 4 

c i «c L (c i/7 y*m ^M-offistttcttH] u# s c 4 

[0019] 

[^h^©^] xmnicztitt, fia ->^7-A(cm#i£ 
[affi©s^ftS4Hj] 

[0 1 ] *£B(c<fc&J/T>ttfflSffi©W5*H-ca4. 
[02] 0 i {Cm3*a-Ct>4KB«:J:')Ma©att4 

^7>{t* y AmmzmfeLtcfgiitn <=>n/c->7>© 

[B3]Bl K^Stirt^ggCCj; (Jo - 100nq/ml 

7>{t*> V v&is&tmwmtoMmnktmx-iib 

[04] 0 i Ka*3hTi>S»B«cj:9i/7>»fllK 

^(Cfcl^r. ?5JJI|*S(D^a7KK: 0 - 100nq/m1 ©'>7 
Xt* K A£»LTa'JSLfcKjKf#64lfc. ^7 > 



(5) 



ra. 

R2 
R3 

P : Mitt* > 7 

s : -f^y^mm 



^¥9-2 97 1 0 5 
8 



*M 




C 




T 


mm 


RC 




D 




R 




W 





[mi] 



[M2] 



R1 



Ha ' 
Rj - 



20ng/m I 



y—mk 



1 0 n g / "» I 



or* *a t co*£r* 
IXttttS 

ttwtsatt 
«« 



i 




ana t»J 



[03] 



[04] 





20 40 60 80 100 120 



20 40 60 80 100 120 

• : mma 



vvwm mm 



(72)^^ A<fc-<T<£ 

»3RJl|»Jlltti1iS»E«WJIS 1-3-16 



(6) 



fcH¥9-2 9 7 1 0 5 



m)$m% m\ ft* (72)^^ aims 

q w rf? b ®& i - 19- 1 - 208 mmummtfi ; pi i t@ ns i ^ tm& 



PATENT ABSTRACTS OF JAPAN 



(1 OPublication number : 09-297105 
(43)Date of publication of application : 18.1 1.1997 



(51)Int.CI. G01N 21/78 

C01C 3/00 
601 N 31/00 
G01N 35/08 



(21 Application number : 08-1 1 1 409 (7 1 Applicant 



(22)Date of filing : 



02.05.1996 



(72)Inventor 



KARUBE MASAO 
KENSETSU DENKI GIJUTSU 
KYOKAI 

KENSETSUSHO KANTO 
CHIHO KENSETSU 
KYOKUCHO 

SUDA ATSUSHI 
ABEMATSU YOSHIHIRO 
KARUBE MASAO 
ARIKAWA YOSHIKO 
YAMAZAKI HISAKATSU 



(54) METHOD OF DETECTING CYAN WITH HIGH SENSITIVITY, AND DEVICE 
THEREFOR 

(57)Abstract 

PROBLEM TO BE SOLVED: To enhance the 
sensitivity of detection by evaporating a cyan 
compound, absorbing it to an OPA 
(orthophthalaldehyde) solution, condensing the 
OPA, the cyan compound, and primary ammonium 
to form an isoindole derivative, and emitting an 
ultraviolet ray thereto to measure the magnitude 
of fluorescence. 

SOLUTION: A sample solution S injected through 
an injector V is mixed with a phosphoric acid 
buffer solution R3 and guided to a gas diffusing 
unit G. The cyan compound within the sample is 



a 



1 



absorbed by a mixture of OPA which is a 

receiving solution and a sodium borate buffer 

solution in the form of hydrogen cyanide through a " r ^ir ^^ ^=^^ 
gas permeable membrane. The receiving solution 
having the hydrogen cyanide absorbed therein is 

mixed with a glycine solution (primary ammonium solution) R1. A reacting coil RC is 
heat-insulated within a thermostatic chamber T, in which the OPA f hydrogen cyanide 
and glycine are condensed to form an isoindole derivative. An ultraviolet ray is emitted 
thereto, and the generated fluorescence is detected by a fluorescent detector D. 
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CLAIMS 



[Claim(s)] 

[Claim 1] Are a flow injection analysis, and make the cyanides in a sample solution 
gasificate and an altphthalaldehyde solution is made to absorb. This solution and ** 1 
Class ammonium or ** 1 A class amine solution is mixed and it leads to a thermostat 
The above-mentioned altphthalaldehyde, Cyanides and ** 1 Class ammonium or ** The 
high sensitivity detecting method of cyanogen which is made to carry out condensation 
of the 1 st class amine, and is characterized by forming iso indole derivatives, irradiating 
ultraviolet rays at this derivative, and measuring the magnitude of fluorescence. 
[Claim 2] ** 1 Class ammonium or ** 1 A class amine solution and an altphthalaldehyde 
solution, To coincidence the buffer solution And the multi-channel pump which sends the 
liquid separately and the sample injector formed in the passage of the above-mentioned 
buffer solution, The permeability unit which it is continued and prepared in both the 
passage of the above-mentioned altphthalaldehyde solution and the buffer solution, and 
an altphthalaldehyde solution is made to absorb by making the cyanides in a sample 
solution into a gas, It is arranged in the thermostat and this thermostat and they are a 
cyanides content altphthalaldehyde solution and **. 1 Class ammonium or ** 1 The coil 
to which the mixture of a class amine solution is made to react, High sensitivity detection 
equipment of cyanogen characterized by providing the fluorescence detector which 
detects the fluorescence generated by irradiating ultraviolet rays at a resultant 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] The method of detecting cyanogen and the equipment for it are 
started, and this invention is a flow injection analysis especially, (it may be written as 
"FIA" below) While including a gaseous diffusion unit in a system, the high sensitivity 
detecting method of cyanogen which leads the cyanides in a sample to iso indole 
derivatives, and measures the magnitude of fluorescence, and the equipment for it are 
started. 
[0002] 

[Description of the Prior Art] Mixing of the poison to water area environments, such as 
river water, is a very serious problem together with eutrophication. Especially, cyanogen 
is a deadly poison, and it has the danger that a living thing will die depending on the 
concentration in order to check the respiratory activity of a living thing. Cyanogen is 
used frequently at plating works etc. and it is anxious for mixing through which it passes 
among the industrial liquid waste, and the development which mixing to a water area 
environment is very more dangerous still, and is quick detection and its measuring device 
in high sensitivity. 

[0003] as the standard method of detecting the cyanogen in the former — Japanese 
Industrial Standards (JIS) **** — the pyridine-pyrazolone method is specified. Generally, 
it sets in a sample solution and cyanogen is cyanide ion. (CN-) Since it exists in the form 
of various cyanogen complexes where stability differs, it is JIS. In law, pretreatment is 
first performed to a sample solution. This pretreatment is cyanides. pH Uptake is 
gradually carried out by difference. Namely, sample solution pH 5.5 5.0 It reaches. 2 pH 
5.0 after adjusting below In the case 40 degrees C By warming and carrying out aeration 
moreover — pH 5.5 and — 2 By carrying out heating distillation in the following cases, a 
hydrogen cyanide is generated and uptake of this is carried out with a sodium-hydroxide 
water solution, respectively, (in this case — especially — pH 2.0 — the cyanogen 
hydrogen generated below is called a "total cyanide") . Hydrogen-cyanide content 
sodium-hydroxide water solution obtained as mentioned above (an "inspection solution" 
is called hereafter) Measurement by the following point is presented. 
Pyridine-pyrazolone method 1-phenyl-3-methyl-5-pyrazolone and screw : an acetic acid, 
the sodium phosphate-potassium phosphate buffer solution, and chloramine (a mixed 
solution with 1~pheny|-3-methyl-5~pyrazolone is added in the inspection solution of a 



constant rate, and it is wavelength [ The quantum of the 620nm of the absorbances is 
measured and carried out near. ]) T As a color reagent 

The 4-pyridinecarboxylic acid-pyrazolone method : Although it is the same as that of the 
former almost, it is a color reagent 4-pyridinecarboxylic acid-pyrazolone solution (mixed 
solution of N.N-dimethylformamide solution of 1 -phenyl-3~methyl-5-pyrazolone, and a 
4-pyridinecarboxylic acid water solution) It is used, and mixes with other reagents which 
described this about the pyridine-pyrazolone method, this mixed solution is added in the 
inspection solution of a constant rate, and it is wavelength. 620nm The quantum of the 
absorbance is measured and carried out near. The method of using the approach and ion 
chromatography which use the cyanogen selectivity electrode other than the 
above-mentioned measuring method is used as a method of detecting cyanides. It sets to 
the approach using a cyanogen selectivity electrode among [ it is both a method ] these, 
and is an electrode tip. AgS Electrical-potential-difference change detects a reaction 
with cyanogen. 
[0004] 

[Object of the Invention and the purpose of invention] Although many above-mentioned 
approaches can be mentioned as a conventional method of cyanogen detection, it is a 
pyridine-pyrazolone method. The 4-pyridinecarboxylic acid-pyrazolone method has 
complicated pretreatment, and a technical problem is in the point that the measurement 
after pretreatment itself takes time amount. For this reason, the method of using a 
cyanide ion selectivity electrode is used for the continuous measurement of the 
cyanogen about water area environments, such as a river. However, this approach has a 
technical problem in the point of being easy to receive interference, when an iodide and a 
sulfide exist in a sample solution, locations various on the other hand, since the method 
of using ion chromatography needs an expensive and large-sized device — setting — the 
continuous fixed points, such as river water, — it is not suitable in cost on the relation 
which measures. 

[0005] therefore, the purpose of this invention — quickness — it is high sensitivity very 
much and is in simple and selectivity being high, and establishing the available cyanogen 
detecting method also in fact to cyanogen, and offering the equipment for it. 
[0006] 

[Means for Solving the Problem] According to this invention, are a flow injection analysis, 
the cyanides in a sample solution is made to gasificate, and it is an altphthalaldehyde. (it 
may be written as "OPA" below) A solution is made to absorb. This solution and ** 1 
Class ammonium or ** 1 A class amine solution is mixed and it leads to a thermostat. 
The above-mentioned altphthalaldehyde, Cyanides and ** 1 Class ammonium or ** 1 
Carry out condensation of the class amine and iso indole derivatives are formed. While a 
technical problem as stated above is solved by the high sensitivity detecting method of 
the cyanogen characterized by irradiating ultraviolet rays at this derivative and measuring 
the magnitude of fluorescence, the above-mentioned purpose is attained. 
[0007] On the other hand, this invention equipment for enforcing the above-mentioned 
approach is **. 1 Class ammonium or the 1 st Class amine solution, To coincidence an 
altphthalaldehyde solution and the buffer solution And the multi-channel pump which 
sends the liquid separately, The sample injector formed in the passage of the 
above-mentioned buffer solution, the permeability unit which it is continued and prepared 
in both the passage of the above-mentioned altphthalaldehyde solution and the buffer 



solution, and an altphthalaldehyde solution is made to absorb by making the cyanides in a 
sample solution into a gas, and a thermostat, It is arranged in this thermostat and they 
are a cyanides content altphthalaldehyde solution and **. 1 Class ammonium or the 1st 
The coil to which the mixture of a class amine solution is made to react It is 
characterized by providing the fluorescence detector which detects the fluorescence 
generated by irradiating ultraviolet rays at a resultant <BR> [0008] The reason the 
gaseous diffusion method was adopted in this invention is for knowing emitting 
fluorescence, if the condensation reaction also of thiols or the sulfurous acid is carried 
out and they irradiate ultraviolet rays at these condensation products, taking into 
consideration that various matter is dissolved in actual river water, and aiming at 
improvement in the selectivity of cyanogen detection thru/or singularity. [ as well as 
cyanides ] This gaseous diffusion method diffuses the gas generated by the chemical 
reaction within the gas which existed from the start in the inspection solution, or the 
analysis system to other liquid phase, and, generally phase separation is performed using 
the suitable film. The purpose of this separation is to remove the interfering substance in 
a complicated inspection solution, therefore can raise the selectivity and sensibility of the 
quality of the measurement specified substance. 

[0009] It is adopted in this invention approach. FIA It is the approach of pouring in a 
sample solution directly into the carrier solution which flows the inside of a capillary, and 
detecting the signal from a sample, and has the advantage which manufacture of a 
system is not only easy, but says that continuous measurement of the quality of the 
specified substance is quickly possible. Moreover, the sample in the inside of flow and 
mixing of a reagent mainly take place by the diffusion limitation, and can also detect a 
momentary reaction like a fluorescent reaction. Furthermore, since mixing of a sample 
and a reagent is correctly controlled in this continuous flow A measurement error the 
measuring accuracy by FIA 1% It is less than expectable that it is very high. Therefore, 
when flow mold detection equipment is built FIA It is a very effective means. 
[0010] Condensation adopted in this invention approach OPA Cyanides and ** 1 Class 
ammonia or ** 1 A class amine is made to react, and it leads to iso indole derivatives, 
and is **. 1 It will be as follows if a reaction formula shows the case where a class amine 
is used. 
[0011] 
[Formula 1] 




CN 

CHO 



4- CN >- 



CHO 




[0012] A fluorescent reaction is presented with the above-mentioned condensation 
product in this invention approach. It will be in an excitation state with the unstable 
electron which suited the ground state by giving light energies, such as ultraviolet rays, 
with this fluorescent reaction, and in case it returns from this condition to the ground 
state by which origin was stabilized, the designation of the phenomenon which emits as a 
light the energy absorbed at the time of an excitation state is carried out The 
fluorography using this reaction is excellent in both sensibility and selectivity compared 
with the absorptiometry used conventionally, and has the advantage referred to as 



applicable not only to analysis of the native fluorescence matter but the matter which 
originally does not have fluorescence by performing fluorescence derivatization. In this 
case, the magnitude of the fluorescence to produce is measured with a fluorescence 
detector, subsequently is recorded with an integrator, and can be expressed as a 
detection area. 

[0013] When enforcing this invention approach, the cyanides in a sample solution is 
alternatively supplied to a fluorescence detection passage side by gaseous diffusion in 
the form of a hydrogen cyanide. When high-concentration cyanides is contained in the 
sample solution, since a high-concentration hydrogen cyanide is separated in proportion 
to this, a high response value is acquired. That is, the response value acquired by 
fluorescence detection depending on the cyanogen concentration in a sample solution 
also becomes high, and cyanogen concentration is proportional to a response value. 
Therefore, the calibration curve of the response value over cyanogen concentration is 
acquired, and the cyanogen density measurement in the sample solution of strange 
concentration is possible. 

[0014] Next, the example of a measurement trial is explained to the cyanogen detection 
equipment and the operating-instructions list by this invention, referring to a drawing. 
[Example] drawing 1 **** — cyanogen detection equipment by this invention 1 It 
sketches the operation form. This drawing 1 It sets and is R1 . 2.0mM Glycine solution (** 
1 it adopts as class ammonium) It is induction. R2 0.2mM OPA Solution 0.1 M It is the 
induction of mixed liquor with a phosphate buffer. R3 0.1 M It is the induction of a 
phosphate buffer and is P. It is a peristalsis nature pump. S It is the induction of a sample 
solution and is V. It is a sample ir\jector and is M. It is a mixed coil and is G. It is a 
permeability unit and is T. It is a thermostat and RC. It is a reaction coil and is D. It is a 
fluorescence detector and R. It is an addition recorder and is W. It is waste fluid. It sets 
to this cyanogen detection equipment, and is a peristalsis nature pump. P If it carries out 
4 The liquid can be sent to coincidence to each passage of a channel. GILSON Shrine 
make MINIPULS 3 It is used. Gaseous diffusion unit G If it carries out Tecator Shrine 
make 5000-3760 CHEMIFOLD EXTYPE V It is used. As gas transparency film with which 
this gaseous diffusion unit is equipped, it is company make. Gasdiffusion Membrane 
5000-2875 It was used. To this gaseous diffusion unit, the above-mentioned gas 
permeable membrane made from Teflon is separated, a shallow slot is in both sides, and 
it is made as [ flow / supply liquid and acceptance liquid ]. The hydrogen-cyanide gas 
which occurred from the sample moves to an acceptance liquid flow from a supply liquid 
flow through the gas transparency film. In this example, it is supply liquid. 0.1 M (pH 7.0) A 
phosphate buffer is used and it is acceptance liquid. 0.2mM OPA It contains. 0.1 M Sodium 
borate buffer solution (pH 9.5) It was used, as the tube for liquid sending of a system — 
the pump section — bore 1.15mm a fur — a prospect — tube (NORTON shrine make) 
the thermostat section — bore 0.05mm the parts of a stainless steel tube and others — 
bore The 0.5mm peak tube was used. As a sample injector, it is an injector for high speed 
liquid chromatographies. (REODYNE shrine make and 7125 mold) It reaches. 100microl 
The sample loop formation was used. 

[0015] Detection of the cyanogen using above equipment is performed in the following 
way. Injector (V) The sample solution passed through and poured in is 0.1 M (pH 7.0) 
which are carrier liquid. Phosphate buffer (R3) It is mixed and is a gaseous diffusion unit 
(G) It is led and the cyanides in a sample is acceptance liquid in the form of a hydrogen 



cyanide here. It is absorbed by the mixed liquor of OPA and boric acid acid sodium 
buffer-solution (pH 9.5) through the gas transparency film. Acceptance liquid which 
absorbed the hydrogen cyanide in this way 2.0mM Glycine solution (R1) It is mixed. 
Reaction coil (RC) For example 50-degree C thermostat (T) It is kept warm inside and is 
here. The condensation of OPA, a hydrogen cyanide, and a glycine arises, and iso indole 
derivatives are formed, this condensation product — ultraviolet rays (excitation 
wavelength 328nm) the fluorescence irradiated and produced — spectrophotometer [ — 
made in Hitachi, Intelligent Spectrofluorometer8 21 -FP, and measurement wavelength 
370nm] the peak area detect and corresponding to concentration — integrator [Made in 
Hitachi and Chromato-Integrator D -2500] It records. 

[0016] Example of a measurement trial 1 concentration 10 ng/ml It reaches. 20 ng/ml A 
potassium-cyanide water solution is prepared and it is drawing. 1 The result of having 
poured into the equipment shown as a sample solution, having made carrying out a 
condensation reaction to other reagents, having measured the fluorescence which 
irradiates ultraviolet rays and is generated in a resultant, and having investigated the 
detection peak is drawing. 2 It is shown. It became clear from this drawing that 
responsibility also becomes high depending on the amount of cyanides, this drawing — 
setting — elapsed time 20 a part — between — although it had become, since this 
poured the sample solution into equipment intermittently — it is — the actual measuring 
time — the time amount from the origin of a peak to a terminal point — it is — therefore 
— 2 a part — between — extent — it was very short, and in the case of the sample 
solution of the same concentration, since the peak height was identitas mostly, it became 
clear that repeatability is also high. Example of a measurement trial 2 [0017] 
Concentration Zero to 100 ng/ml A potassium-cyanide water solution is prepared and it 
is drawing. 1 The result of having poured into the equipment shown as a sample solution, 
having made carrying out a condensation reaction to other reagents, having measured the 
fluorescence which irradiates ultraviolet rays and is generated in a resultant, and having 
investigated the relation between potassium-cyanide concentration and detection area is 
drawing. 3 It is shown, this drawing to potassium-cyanide concentration One to 100 
ng/ml linearity obtains in between — having — minimum-limit-of-detection 
concentration 1 ng/ml it is — things became clear. 

[0018] example of a measurement trial being possible in compaction of the fast 
measuring time as compared with the conventional technique, as long as the cyanides 
content water solution prepared as a sample is used for the cyanogen detecting method 
by this invention from the result shown in the example of a trial of 3 above — carrying 
out — further — The thing with possible and high sensitivity measurement of ng/ml (ppb) 
order repeatability is [ the thing ] high became clear. Therefore, in order to verify the 
practicality of this invention, river water is extracted in a different location. Near [ 
[****** ] (bottling-water point A), BOD 1.04 and pH 7.9 And near the Kawashima pons 
(bottling^water point B) After BOD 2.83, pH 7.5, and all check with a conventional method 
that reservoirs-along-the-Tone-River] and these river water do not contain cyanides To 
these river water and distilled water Zero to 100 ng/ml A potassium cyanide is added by 
concentration. It is drawing 1, using these as a sample solution. It poured into the 
equipment shown, respectively, the condensation reaction was carried out to other 
reagents, the fluorescence which irradiates ultraviolet rays and is generated in a resultant 
was measured, and the relation between potassium-cyanide concentration and detection 



area was investigated, a result — drawing 4 as being shown — it is — the case of river 
water — about [ the case of distilled water, and ] — it was checked in cyanogen 
alternative and that it can detect to high sensitivity, without receiving interference by 
other matter which the response value done one is acquired, therefore is dissolved in the 
sample solution also about actual sample solutions, such as river water, according to this 
invention. 
[0019] 

[Effect of the Invention] according to this invention — FIA a system — a gaseous 
diffusion unit — a nest — and — OPA the cyanides contained by the case in river water 
etc. as a result of adopting the fluorescence detecting method — very — quickness, high 
sensitivity, and good repeatability — with — **** — it can detect and, moreover, 
quantitive measurement can be performed. 



[Translation done.] 



* NOTICES * 



JPO and NCI PI are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the 
original precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 11 It is the sketch of the cyanogen detection equipment by this invention. 
[Drawing 21 Drawing 1 It is drawing showing the detection peak of the cyanogen obtained 
when the potassium-cyanide solution from which concentration differs with the 
equipment shown was measured. 

[Drawing 31 Drawing 1 Equipment shown Zero to 100 ng/ml It is drawing showing the 
relation of the potassium-cyanide concentration and detection area which were obtained 
when a potassium-cyanide solution was measured. 

[Drawing 41 Drawing 1 It sets to a cyanogen addition trial with the equipment shown, and 
they are river water and distilled water. Zero to 100 ng/ml It is drawing showing the 
relation of the potassium-cyanide concentration and detection area which were obtained 
when a potassium cyanide was added and measured. 
[Description of Notations] 

R1 : Glycine solution (** 1 class ammonium solution) 

R2 : OPA Mixed liquor of a solution and a phosphate buffer 

R3 : Phosphate buffer 

P : Peristalsis nature pump 

S : Sample solution 

V : Sample injector 

M : Mixed coil 

G : Permeability unit 

T : Thermostat 

RC : Reaction coil 

D : Fluorescence detector 

R : Addition recorder 

W : Waste fluid 



[Translation done.] 



